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S U M M A R Y
Objectives: The aim of this study was to clarify the contentious taxonomic classiﬁcation of
Rhinosporidium seeberi, the cause of human rhinosporidiosis, which may have treatment implications.
Methods: PCR was used to amplify the internal transcribed spacer (ITS)-2 region from the genomic DNA
of the aetiological agent obtained from a sample of human rhinosporidiosis lesions. The amplicon was
sequenced and the organism identiﬁed using the Basic Local Alignment Search Tools (BLAST).
Results: Phylogenetic analysis revealed that the aetiological agent clustered along with the R. seeberi
isolated from humans and also with Amphibiocystidium ranae from frogs. This organism is a member of
the order Dermocystida in the class Mesomycetozoea. A patient with disseminated rhinosporidiosis did
not respond to conventional therapy with dapsone and surgical excision, and treatment with
amphotericin B also proved futile.
Conclusion: An effective treatment for R. seeberi—a eukaryote belonging to the class Mesomycetozoea—is
still elusive.
 2016 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Rhinosporidiosis, caused by Rhinosporidium seeberi, manifests
as a chronic mucocutaneous infection of the nose with multiple
friable vascular lesions.1 R. seeberi was postulated to be a fungus
associated with the genera Synchytrium and Colletotrichum, but this
classiﬁcation is contentious.2
2. Materials and methods
2.1. Case report
A 42-year-old man from coastal Kerala in southern India
presented with a history of nasal blockage and intermittent
bleeding from both nostrils for 14 years, along with recurrent
cutaneous lesions all over the body for 3 years. The skin lesions
were pedunculated and ﬂeshy, with contact ulceration and
bleeding. He had undergone surgery seven times for similar
recurring lesions and had been treated with dapsone for several
years. Biopsies from the oropharynx, nasopharynx, and cutaneous
lesions conﬁrmed the diagnosis of rhinosporidiosis. The lesions* Corresponding author. Tel.: +91 9487393015; fax: +0416 2232035.
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creativecommons.org/licenses/by-nc-nd/4.0/).recurred all over the body within months of their excision. The
patient then developed haemoptysis and stridor. Similar lesions
were found in his trachea and larynx, which were excised by
means of microlaryngoscopy and bronchoscopy. Lesions that
recurred over his limbs were resected. Owing to the multiple
recurrences while on dapsone and surgery, it was decided to try
amphotericin B, a broad antifungal agent, empirically. The
patient received amphotericin B (Fungisome) at a dose of
1.5 mg/kg/day for 6 weeks. Although some reduction in the size
of the lesions was noted while on this therapy, they recurred
within a year and the patient died following a bout of massive
haemoptysis.
2.2. Sample collection
Tissue samples collected from the nose and cutaneous lesions
were stored at 20 8C in ethanol until DNA was extracted using a
Qiagen DNA Mini Kit (Qiagen, Hilden, Germany). The DNA was
used as the template for PCR.
2.3. DNA ampliﬁcation and sequencing
PCR was done in a DNA thermal cycler (MJ Research, Waltham,
MA, USA) and consisted of 30 cycles at 94 8C for 30 s, 54 8C for 30 s,ious Diseases. This is an open access article under the CC BY-NC-ND license (http://
Figure 1. Neighbour-joining tree showing the aetiological agent in relation to other known organisms.
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mM KCl, 10 mM Tris–HCl (pH 8.3), 200 mM each of dATP, dGTP,
dCTP, and dTTP, 0.2 mM of primers, and 1 U of Taq DNA polymerase
(Boehringer Mannheim, Ingelheim, Germany). The following primer
pair was designed based on the internal transcribed spacer (ITS)-2
region of the Rhinosporidium reference sequence in GenBank
(accession number AY610947), using Primer 3 software: Rhino2F
TTTGTGTAGGGGTTCCTCGC; Rhino2R GCAAAACCGTTGCTCCAACT.
Following PCR, the products were separated by gel electropho-
resis, stained using ethidium bromide, and visualized with a UV
transilluminator (Bio-Rad Inc., Hercules, CA, USA). The expected
amplicon size was 368 bp. PCR-positive samples were puriﬁed
using the QIAquick PCR Puriﬁcation Kit (Qiagen, Hilden, Germany)
and sequenced using the Big Dye Terminator Cycle Sequencing Kit
(Applied Biosystems, Foster City, CA, USA). Basic Local Alignment
Search Tools (BLAST; http://blast.ncbi.nlm.nih.gov) were used to
identify and compare the sequences obtained by alignment with
sequences available in GenBank. A neighbour-joining tree was
generated using the maximum composite likelihood method.
MEGA5 was used for analysis.
2.4. Phylogenetic analysis
The sequence obtained was aligned to similar Rhinosporidium
sequences in GenBank deposited by Mendoza et al.3 and to the
isolate UMH.48, Colletotrichum, and Synchytrium deposited by
Thankamani et al.2 Phylogenetic analysis showed that the
aetiological agent from this patient with rhinosporidiosis (R10)
clustered along with the R. seeberi isolated from humans and also
with Amphibiocystidium ranae from frogs, a member of the order
Dermocystida in the class Mesomycetozoea (Figure 1). The
sequence obtained in the present study was submitted to GenBank
(accession number KF767858).3. Discussion
The treatment of rhinosporidiosis with surgical excision
followed by dapsone and other antibiotics has not been uniformly
successful. Most patients with localized disease respond to
treatment with dapsone therapy following surgical excision.
Multi-drug regimens that include dapsone have also been
suggested for therapy. The mechanism of action of antibiotics is
unclear. R. seeberi has been variously classiﬁed as a prokaryote
cyanobacterium of the genus Microcystis,4 a eukaryote pathogen
belonging to the class Mesomycetozoea, and a fungus. The results
presented here are consistent with those of Herr et al.,5 who also
showed that the organism belongs to the class Mesomycetozoea.
The organism is aquatic in nature and difﬁcult to isolate in culture.
In view of the molecular characterization of the aetiological agent,
further research to discover effective treatment options is urgently
needed.
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